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Crohn's disease is a chronic inflammatory disorder that can affect any part of the gastrointestinal tract. Although the disease most commonly presents at a young age, it can affect people of all ages. Patients often present with persistent diarrhoea, abdominal pain, and weight loss. Crohn's disease has a global impact on patients' education, work, and social and family life. High quality multidisciplinary care, of which primary care is a key aspect, can attenuate relapse, prevent long term complications, and improve quality of life. In this review we provide a practical approach to the diagnosis, management, and long term care of patients with Crohn's disease.
How common is it?
Crohn's disease is an idiopathic, chronic relapsing immune mediated disease, the pathogenesis of which remains incompletely understood, although the condition is thought to arise from environmental priming and triggering events in a genetically susceptible patient.
1 The incidence and prevalence of Crohn's disease is increasing worldwide, with a recent systematic review reporting the highest incidence in Australia (29.3 per 100 000), Canada (20.2 per 100 000 population), and northern Europe (10.6 per 100 000).
2 Crohn's disease is more likely in those with a strong family history (first degree relatives) THE BOTTOM LINE • The incidence and prevalence of Crohn's disease is increasing worldwide • Crohn's disease can have a major impact on patients' education, work, and social and family life
• To induce early remission and prevent long term complications, early diagnosis of Crohn's disease is a priority
• Adequate clinical and biochemical (for example, faecal calprotectin level) or endoscopic assessment of disease activity is needed to guide further decisions about treatment
• Drugs such as thiopurines, methotrexate, and anti-tumour necrosis factor are often used to maintain remission in patients with Crohn's disease
• Adverse pregnancy outcomes are associated with active Crohn's disease, and disease flares should be treated aggressively in pregnancy
• A systematic programme of surveillance to monitor long term sequelae should be in place to ensure the best outcomes for patients with Crohn's disease SOURCES AND SELECTION CRITERIA We carried out an electronic search of PubMed, the Cochrane Library, and Ovid databases for articles using the term "Crohn's disease". We limited studies to those in adults and focused on high quality randomised control trials, meta-analyses, and systematic reviews.
• Link to this article online for CPD/CME credits The choice of drug treatment is influenced by factors such as efficacy, the need for inducing or maintaining remission, side effect profile, long term risks, and patient choice (table 2, see thebmj.com). Patients with predictors of a severe disease phenotype (box) should be targeted for early, arguably combined, immunosuppressive therapy.
29-31
Treatment of disease flare (Induction of remission) Crohn's disease is characterised by cycles of inflammation that cause disease flares, with periods of relapse and remission in between. Symptoms of flare vary by disease location (fig 1) . Management depends on the severity of symptoms (fig 3) . If patients are systemically unwell, doctors should consider seeking urgent specialist advice and arranging hospital admission.
Patients without systemic problems should be seen in 0.93 (95% confidence interval 0.85 to 0.97) and a pooled sp ecificity of 0.96 (95% confidence interval 0.79 to 0.99) for inflammatory bowel diseases. 8 The test is a simple and cost effective way of identifying those with probable inflammatory bowel diseases that require urgent investigation. In the United Kingdom, the National Institute for Health and Care Excellence provides guidelines on the use of faecal calprotectin testing in primary care, 9 but this test is not always available. As classic features of Crohn's disease are not always present and blood test results can be normal, referral should be considered in those who have persisting symptoms atypical for irritable bowel syndrome.
10
Any patients with a suspected diagnosis of inflammatory bowel disease should be referred urgently to specialist services for further investigation.
In secondary care, ileocolonoscopy and biopsies are desirable when diagnosing Crohn's disease. Findings include discontinuous colonic or ileal inflammation or ulceration, a "cobblestone" appearance, and rectal sparing. Characteristic histology shows focal or patchy chronic inflammation, focal crypt irregularity, and granulomas.
11
In 5% of cases it can be difficult to differentiate histologically between Crohn's disease and ulcerative colitis, and the term inflammatory bowel disease type-unclassified is used.
12 Although a diagnosis based on histology is preferred, this can be challenging when Crohn's disease affects the small bowel. Magnetic resonance imaging of the small bowel is becoming the preferred imaging modality for such cases, and specific sequences can give information on the presence of active complications. Other investigations include computed tomography for extraluminal complications such as abscesses and fistulas, small bowel ultrasonography in specialist centres, and small bowel capsule endoscopy. Small bowel enteroscopy, including double balloon enteroscopy, is often used in those in whom a histological diagnosis is important.
13

How is it managed?
Crohn's disease has a global impact on patients' health. To ensure the best outcomes for patients, a multidisciplinary approach is important. Patients with active disease often Early use of anti-tumour necrosis factor alpha agents (topdown approach) is associated with increased remission rates over three years of treatment.
37-39 NICE guidelines recommend the step-up approach: using anti-tumour necrosis factor agents for patients in whom conventional immunomodulatory therapies have failed.
40 A rapid stepup therapy in those with predictors of a severe phenotype should be considered (box).
29-31
Enteral nutrition-In adults, guidelines recommend exclusive enteral nutrition as an adjunct to improve nutritional status or as the preferred treatment in those who decline conventional drugs.
11 A Cochrane review of six randomised controlled trials that included 196 adults treated with exclusive enteral nutrition for active Crohn's disease concluded that corticosteroid treatment was su perior to exclusive enteral nutrition in inducing remission (odds ratio 0.33, 95% c onfidence interval 0.21 to 0.53).
41
Maintenance of remission Once patients are in remission, maintenance treatment should be considered, aiming to avoid repeated use of corticosteroids and reduce long term complications.
12
Symptoms can be a poor guide to the attainment of complete remission, and clinical, biochemical (including faecal calprotectin test), and endoscopic findings should be used to determine deep remission and guide further treatment decisions.
42
Immunomodulators-Immunomodulatory drugs used to treat Crohn's disease include the thiopurines (azathioprine, mercaptopurine) and methotrexate. These drugs are effective at maintaining remission in patients with moderate to severe Crohn's disease and in those who are steroid dependent. The odds ratio for maintenance of remission with azathioprine was 2.32 (95% confidence interval 1.55 to 3.49, number needed to treat (NNT) 6) and for mercaptopurine was 3.32 (40 to 7.87, NNT 4).
23
The onset of action of the thiopurines is slow (up to 17 weeks) and induction treatments (corticosteroids or anti-tumour necrosis factor agents) are often needed.
11
Methotrexate is also effective at maintaining remission in Crohn's disease compared with placebo (65% v 39%, NNT 4)
24
; however, it is teratogenic, often poorly tolerated, and guidelines recommend its use only in patients who are intolerant or refractory to thiopurines or anti-tumour necrosis factor agents.
12 43 The optimal time for drug withdrawal has been debated, although expert opinion suggests discontinuation once patients have been in clinical remission for four years. 44 Such decisions are often made on an individual basis, taking into account the risk of relapse against the long term risks of treatment.
45
Biological treatment-Anti-tumour necrosis factor agents are effective at maintaining remission in patients with Crohn's disease.
22 25 They can be used as specialist clinics. While awaiting clinic review, primary care doctors can consider initiating a tapered course of corticosteroids once inf ection is definitively ruled out, with reassessment before and after treatment. Steroid initiation in primary care should be avoided in patients taking dual immunomodulators or anti-tumour necrosis factor agents. Corticosteroids-Two randomised controlled trials showed the efficacy of corticosteroids at inducing remission in 60-83% of patients with active Crohn's disease compared with placebo (NNT 3).
26 27 For disease flares, guidelines recommend 30-40 mg of prednisolone or 9 mg of budesonide, tapered over 6-8 weeks.
12 Steroids should not be used to maintain remission and are associated with important short term and long term side effects. 26 32 33 Budesonide acts locally in the gut and consequently has fewer side effects. It is indicated in patients with mild to moderate disease confined to the small bowel or the proximal colon, but it is ineffective in maintaining remission. The main principle of surgery is to preserve bowel length to avoid short bowel syndrome and intestinal failure. Stricturo plasty can effectively treat strictures without the need for resection. Ileorectal anastomosis is not often indicated owing to the high risk of disease recurrence in proximal small bowel and the risk of anastomotic leaks.
53
What is the long term care for patients with Crohn's disease? A complete vaccination history is vital before starting immunomodulator therapy in patients with Crohn's disease. Ensuring adequate titres of antihepatitis B surface antigen, that antivaricella zoster virus antibodies are present, and screening for latent tuberculosis is essential. Patients who are carriers of hepatitis B virus are at risk of hepatic failure, whereas those with latent tuberculosis are at risk of reactivation if exposed to immunomodulatory therapies. Live vaccines should only be administered before the start of treatment. Table 2 (see thebmj.com) provides a summary of live, inactivated, and conjugate vaccines. Patients receiving immunomodulatory therapy are at an increased risk of severe influenza and pneumococcal infections and should be vaccinated against these pathogens every year and every five years, respectively.
54
Patients receiving triple immunosuppression are at an increased risk of Pneumocystis jivoreci pneumonia and should be given cotrimoxazole prophylaxis.
Fertility Infertility in men and women with inflammatory bowel diseases is common and often due to voluntary childlessness based on inaccurate beliefs about pregnancy outcomes in Crohn's disease. 55 Fertility in patients with inactive Crohn's disease is similar to that in those without Crohn's disease but is lower in those with active disease. Preconception planning to minimise disease activity is important to ensure the best possible pregnancy o utcomes.
56
Patients who have had pelvic surgery are at a threefold increased risk of infertility and may benefit from fertility counselling. 57 Patients taking methotrexate should be informed of the risk of teratogenicity and offered detailed contraception counselling, and should stop treatment for 6-9 months before conception.
12
Pregnancy and breast feeding Inflammatory bowel diseases often affect people of childbearing age, and patients should be counselled about the risks and benefits of treatment during pregnancy. The risk of flares is similar between pregnant and non-pregnant mo notherapy or as combination therapy with immunomodulators. Combination therapy is superior to monotherapy in maintaining steroid-free clinical remission (56.8% v 30%, P<0.001), with evidence of better mucosal healing (43.9% v 16.5%, P<0.001).
45 46 Compared with monotherapy, combination therapy carries the risks of non-melanoma skin cancer and other cancers: standardised incidence ratio 3.46 (95% confidence interval 1.08 to 11.06) and 2.82 (1.07 to 7.44), respectively.
47
The optimal time for withdrawal of anti-tumour necrosis factor agents is currently unknown, but an expert panel review identified low risk groups where timed withdrawal may be considered. 
Resources for patients
Crohn's and Colitis UK (www.crohnsandcolitis.org.uk) and Crohn's and Colitis Foundation of America (www.ccfa.org)-UK and US based charities that raise awareness of inflammatory bowel diseases and provide information and support for patients and fund research into the diseases CORE: fighting gut and liver disease (www.corecharityorg.uk)-A UK based charity that raises awareness and funds research in gut and liver diseases EFCCA: the European Federation of Ulcerative colitis and Crohn's Associations (hwww.efcca.org) -An umbrella organisation representing 28 national patients' associations from 27 European countries IA: The ileostomy and internal pouch Support Group (www.iasupport.org) and UOAA: United Ostomy Associations of America (www.ostomy.org) -UK and US based support groups for patients with ileostomy and internal pouch EDUCATION CLINICAL REVIEW sclerosing cholangitis are at greatest risk and should undergo annual surveillance after diagnosis. The American Society of Gastrointestinal Endoscopy has also produced guidelines for surveillance of colorectal cancer.
63
Patients receiving thiopurines are at a slightly increased risk of non-melanoma skin cancer (0.66 per 1000 patient years) and B cell lymphoma (0.9 per 1000 patient years) and should undergo dermatological surveillance and use protection, such as clothing and sunscreens against ultraviolet A light to minimise the risk of skin cancer.
65
Treatments with anti-tumour necrosis factor carry a small risk of B cell lymphoma and a rare, often fatal hepatosplenic T cell lymphoma. 66 67 In contrast, the use of thiopurines is associated with a lower risk of colorectal cancer (relative risk 0.71, 95% confidence interval 0.54 to 0.94; P=0.017). 68 The aforementioned findings may be overwhelming for some patients and the appropriate information should be provided to facilitate an informed decision.
Osteoporosis
Patients with Crohn's disease are at risk of osteoporosis from intermittent steroid use and altered micronutrient absorption. Calcium and vitamin D supplementation during steroid treatment is beneficial. The British Society of Gastroenterology has produced guidelines for the management of osteoporosis risk, 69 including the recommendation that all patients taking steroids for more than three months should have a bone mineral density scan. The guidelines also recommend that patients aged less than 65 with a T score of less than 1.5 should start bisphosphonates, as should those aged more than 65 who take corticosteroids.
Psychosocial health
Depression is an independent risk factor for a poor health related quality of life and is associated with adverse outcomes in patients with Crohn's disease. [70] [71] [72] A study found that the incidence of depression was higher in a cohort with inflammatory bowel diseases than in a control population (odds ratio 2.2, 95% confidence interval 1.64 to 2.95). 73 The fear of incontinence and its impact seems to inhibit social interaction and can lead to missed life events.
74 Doctors must be alert to the psychosocial burden of Crohn's disease and provide support for patients. Patient groups may be a useful source of support.
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women and disease activity at conception influences the disease course during pregnancy.
58 59 Only a third of women will achieve remission during pregnancy if Crohn's disease was active at conception. 60 61 Adverse pregnancy outcomes are associated with active disease and flares should be treated aggressively to reduce fetal and maternal complications. Neonates born to mothers receiving immunosuppressive and anti-tumour necrosis factor drugs are considered to be immunosuppressed and should not receive live vaccines for at least six months after exposure. 54 Women who have undergone pelvic surgery or have extensive perianal disease should be scheduled for elective caesarean to limit potential anal sphincter damage.
Cancer
Patients with Crohn's disease have an increased risk of small bowel (standard incidence ratio 40.6, 95% confidence interval 8.4 to 118) and colorectal malignancy (1.9, 0.7 to 4.1).
62 Surveillance usually begins 10 years after the diagnosis of inflammatory bowel disease, and patients are risk stratified to determine the frequency of ongoing surveillance. Patients with concurrent primary 26 These criteria can help guide general practitioners when assessing patients with acute Crohn's disease colitis. †Patients may present with obstructive or pseudo-obstructive symptoms and in some cases. **Steroids should be avoided in patients on dual immunosuppression or those on anti-tumour necrosis factor therapies and expedited specialist review should be sought. See the supplementary figure for a summary of the more pertinent aspects of Crohn's disease along with details on, for example, remission, screening tools, and colorectal cancer surveillance guidelines
QUESTIONS FOR FUTURE RESEARCH
Can new stool, tissue, blood, and serum biomarkers be identified to allow the early diagnosis and risk stratification of the course of inflammatory bowel diseases? Can genetic analysis and gene expression profiling allow us to better prognosticate for patients and to personalise treatments? How effective will be new treatments such as "biosimilars" and novel drugs that target specific immunological pathways, such as tofacitinib (Jak 1/3 antagonist) and ustekinumab (targets interleukin 12/23)?
